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ABSTRAK 
Dalam industri pembinaan, peningkatan kos bahan binaan merupakan salah satu 
impak yang besar kepada masyarakat. Oleh yang demikian, penggunaan bahan baru 
dalam penggantian pasir untuk menghasilkan bata yang lebih mesra alam sekitar dengan 
menggunakan bahan buangan telah dijalankan. Sisa kelapa seperti tempurung kelapa 
adalah salah satu bahan buangan yang dihasilkan dari proses pertanian. Perkara ini secara 
tidak langsung menimbulkan cabaran kepada pihak yang terlibat dalam menangani 
pelupusan serta pengurusan alam sekitar. Kajian ini dijalankan untuk mengkaji kesan bata 
pasir terhadap penggunaan tempurung kelapa halus yang terdiri daripada 0%, 2.5% dan 
7.5%. Bata kawalan piawai yang mengandungi 0% tempurung kelapa digunakan untuk 
membandingkan data yang diperolehi dengan sampel data yang mengandungi tempurung 
kelapa halus. 40 biji bata yang mengandungi tempurung kelapa halus dan 20 biji bata 
tanpa tempurung kelapa halus sebagai bata kawalan piawai dihasilkan dalam kajian ini. 
Saiz bata yang digunakan ialah 225 mm x 115 mm x 75 mm dan nisbah penggunaan 
simen dan pasir 1:6. Bancuhan bata diawet dengan menggunakan kaedah pengawetan air 
untuk 7 dan 28 hari. Sifat- sifat bata simen yang mengandungi campuran tempurung 
kelapa halus ditentukan dengan menjalani dua ujikaji. Pertama, ujian kekuatan 
mampatan, dan yang kedua ialah ujian kadar penyerapan air yang dilaksanakan pada hari 
ke-7 dan ke-28. Berdasarkan hasil ujikaji, kekuatan bata simen tempurung kelapa halus 
menurun apabila peratusan penggunaan tempurung kelapa halus meningkat. Kemudian, 
kadar penyerapan air juga meningkat apabila peratus penggunaan tempurung kelapa 
halus meningkat. Oleh itu, keputusan keseluruhan ujikaji ini menunjukkan bahawa nilai 
optimum peratus campuran tempurung kelapa halus sebagai bahan pengganti pasir adalah 
2.5%, yang mana ia menunjukkan sifat terbaik berbanding dengan 7.5%. Kajian ini 
membuktikan bahawa penggunaan kelapa sebagai bahan pengganti pasir dalam bata 
simen pasir dapat membantu mengurangkan kos pembinaan serta dapat mengurangkan 
sisa di tapak pelupusan. 
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ABSTRACT 
The rising cost of building materials in the construction industry nowadays, has a 
major impact on the society. Therefore, the use of new materials in the replacement of 
sand to produce more environmental-friendly bricks using by products were carried out. 
Coconut shell is one of the waste materials produced from the agricultural process. This 
matter indirectly poses a challenge to the parties involved in dealing with the disposal as 
well as the environmental management. This study was conducted to investigate the 
bricks properties effect of using fine coconut shell which comprised of 0%, 2.5% and 
7.5% as replacement for sand. The 0% replacement of fine coconut shell are used to 
compare the data with a sample that contains fine coconut shell. 40 bricks that composed 
of fine coconut shell and 20 bricks with nil content of the fine coconut shell were tested 
in this study. The size of the bricks is 225 mm x 115 mm x 75 mm with a standard mixture 
of cement: sand, with the ratio of 1:6 were used in this study. The mixture of bricks were 
treated with water curing methods for 7th and 28th days. The properties of the samples 
were determined by two tests, which are compressive strength test and water absorption 
test and were implemented at 7th and 28th days. Based on the results of the test, the 
strength of the samples were decreased when the percentage usage of fine coconut shell 
was increased. Then, the water absorption rate was increasing as the percentage usage of 
fine coconut shell increases. Thus, the overall result of this tests shows that the optimum 
value of brick using fine coconut shell as a sand replacement is 2.5%, which is it performs 
the best properties compared with 7.5%. This study proves that the use of coconut shell 
as replacement for sand in sand brick helps in reducing the construction costs as well as 
can reduce the wastes at the landfill sites.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background of Study 
Brick are widely used in construction and buildings material around the worlds. 
Cement bricks industry is considered one of the biggest natural resource consumers 
(Sadek, 2012). Brick has been used for at least 10, 000 years in a variety of a structure, 
including homes, private buildings and public buildings. There are varieties of brick, 
which are common brick, usually it is for general building work, secondly facing brick, 
and it is for attractive appearance or aesthetical view when it is used without rendering 
or plaster, and lastly engineering bricks, the bricks are more dense and strong, and it is to 
defined limits for absorption and strength. A brick can be composed of clay bearing soil, 
sand and lime, or concrete materials. Bricks are produce in numerous classes, types, 
materials, and sizes, which vary with region and time period, and are produced in bulk 
quantities. Sand brick is a type of brick made from a mixture cement and sand and molded 
under pressure. The cementation process involves the introduction of bacteria and 
nutrients to sand, and through bacterial processes calcite precipitation binds particles 
together, ultimately creating a sandstone material (Bernardi et al., 2014). 
Coconut is develop in excess of 86 centuries. Wherein, Sri Lanka is the fifth 
greatest, having development of around 2,513,000 metric tons amounts of coconut every 
year. The cultivation of coconut sums up to about 12 million hectares of land and 
production is meant of livelihood for approximately 10 million farmers and their families 
around the world. However, it is the contributor to the nation’s pollution problem as a 
solid waste in the form of waste coconut shells (Jain & Apeksha, 2017). After the coconut 
scratched out from the shell, the shell is typically disposed as wastes. Besides that, the 
texture of coconut shell surface, which is rough on the outside and quite smooth inside 
the shell. A coconut shell can be utilize for development material application; it would 
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gainful towards nature, but can be favourable for low salary families as, it can be utilized 
for the development of minimal effort houses. Hence, the usage of coconut shell as partial 
sand replacement give the positive effect to world, which is the waste material at waste 
disposal plant can be reduce from time to time. 
1.2 Problem Statement 
There is spectacular growth of the construction industry and every river in our 
country has made a major contribution to it through the supply of sand today. Sand was 
used extensively in the preparation of concrete in building industry. Based on cement 
usage and engineering computations (i.e. cement consumption and the ratio of cement to 
sand for various construction purposes), sand demand for 2007 was estimated to be 17.37 
million metre cubes (Navaratnarajah & De Zoysab, 2018). The continuous mining of sand 
will cause problems in future since sand is also essential to the river itself other than it 
plays a vital role in the construction industry. To overcome this problem, a replacement 
material is required to replace the usage of river sand in the brick production. One of the 
replacement material that is available is coconut shell. 
Coconut is a major plantation crop of Sri Lanka and coconut millers are striving 
to add value to coconut shells being generated as an agricultural waste material 
(Chinthani et al., 2015). The coconut shell is a natural material that is available 
abundantly in Malaysia. Therefore, the utilization of this material as sand replacement in 
construction will be a crucial step to improve sustainability and eco-friendly construction. 
In addition to that, it will help to reduce self-weight of concrete structures. Reused of 
coconut shell will indirectly reducing environmental pollution since the waste disposal 
process usually had some negative impacts towards the environment. For instance, the 
combustion process will increase carbon dioxide level into the air as well as increasing 
the environmental temperature. By adding these agricultural wastes into brick mixture it 
might help reduce the cost of construction as the supply of sand river is getting harder. 
Thus, the use of coconut shells as a partial river sand replacement can be a very effective 
solution to overcome the short supply of sand at present. 
1.3 Objective 
The main objectives of this study are: 
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i. To obtain the optimum percentage of fine coconut shells in sand brick. 
ii. To determine the properties of sand bricks using fine coconut shell as partial 
replacement of sand based on compressive strength and water absorption. 
1.4 Scope of Study 
This research generally using coconut shell as sand replacement. Based on the 
objective of this research is to obtain the optimum percentage and determine the 
properties of fine coconut shells compared with brick did not use coconut shell. The 
nominal size of sand brick are, the length is 225 mm (± 3.2), width is 115 mm (± 1.6) and 
depth is 75mm ± (1.6). The ratio used for the brick mixture is 1 ratio 6 (1:6) which are 
according to cement sand brick ratio. Normally, they prefer to use sand brick in 
construction industry because the manufacturing process of sand brick is quite easy 
compare to clay brick. Besides that, the sand brick is a cheaper compare to other bricks 
in construction. 
In this research, brick containing coconut shell as sand replacement in percentage 
of 2.5 and 7.5 used in the brick mixture. The practical size of fine coconut shells range 
are less than 20 mm. There are three different percentage used of fine coconut shell for 
brick mixture included normal sand brick. Normal sand brick of coconut shells in 
construction use as a standard control while for other percentage of coconut shells have 
ten samples of each sand brick. Each of sand brick will test to check whether it can be 
get better result in strength and compared to normal bricks in construction. In order to 
determine the best optimum percentage of coconut shell in brick, water absorption rate 
and compressive strength will be defined by undergoing necessary testing and analysis. 
All testing are being done in the concrete laboratory. The result will be analysed and 
come out with significant conclusion after testing the sand brick containing fine coconut 
shell. 
1.5 Significant of Study 
At the end of this research, data and results of optimum percentage of brick 
mixture and properties of fine coconut shell are gaining from this experimental study. 
Based on this data and results, the sand brick containing coconut shell is sustainable and 
environmental friendly brick made using waste material. This study will become a helpful 
especially for the government, which is by turn these waste materials into a potential 
41 
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